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SHAPE-FORMED, THREE DIMENSIONAL, MOISTURE VAPOUR PERMEABLE, LIQUID IMPERMEABLE ARTICLES 



10 



15 



20 



rigid of the invention 



The present inventor, relates to shape-formed three dimens,onal arWes 
which are moisture vapour permeable and liquid impermeable and compnse 
C£ permeable told structures having an enhanced mois^re vapour 
plmeabS* and comprising thermoplasto composifions haw, , a h*he 
probability. The shape-formed three dimensonel erodes of 
Lenton can find a variety of applications wherein moisture vapour permeabihty 
combined with liquid imperviousness ere desirable. 

gaSlsgiaunJ nt the Invention 

!5 Arfdes comprising sfiucturas which provide a liquid barrier in add»n to 

providing moisture vapour permeability are known in the art. PartcuMy 
roferrod-.br «* «ype of m^ure vapour penneable, liquid tmp^eaW > a*d« 
are hydrophilic thermoplastic compositions forming a commuous stmdura e* a 

30 confinuous film that does not allow me fiow of moisture vapour mro^pen 
pores or apertures in the materia., but does transfer substenfi* amounts _of 
moisture vapour through me fUm by absorbing water on one SKie of the film 
Tro the moisture vapou, concentration is hfcher, and desorbrng or evaporatog 
H on me opposite side of me film where me moisture vapour concentrate • 

35 lower. 
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For example WO 95/16746 discloses films prepared from mixtures of a) 
block copolyether ester, block copolyether amides (e.g. Pebax™) and or 
polyurethane and b) thermoplastic polymer which is incompatible with (a), and c) 
a compatibiliser. The films are liquid impermeable and have moisture vapour 
5 permeability of about 700 g/m 2 day. Also, US 5,447,783 discloses a vapour 
permeable water resistant multi component film structure having at least three 
layers. The outer layers are hydrophobic copolyetherester elastomers having a 
thickness of 1.3-7.6 micrometers and a WVTR of 400-2500 g/m 2 -24h and the 
inner layer is a hydrophilic copolyetherester elastomer having a thickness of 7.6 - 
10 1 52 micrometers and a WVTR of at least 3500 g/m 2 -24h. 

US 5,445,875 discloses a waterproof, bloodproof and virusproof breathable 
laminate. The laminate comprises a woven/nonwoven fabric and an extruded film 
such as Hytrel™ having a thickness of about 1mil (25.4 micrometers). 

15 

Other composite laminates are described for example in US 5,599,610 
which discloses tri-laminated fabric for surgical gowns comprising outer layers of 
woven fabric and an inner layer of a micropbrous polyurethane membrane. The 
microporous film has a thickness of 12-55 micrometers and a MVTR of 
20 1100g/m 2 -24h upright and 5500 g/m 2 -24h inverted (ASTM E96-B). Polyether- 
polyurethane adhesive is used to join the layers. 

Similarly, US 5,532,053 discloses a high moisture transmission medical film 
which can be laminated onto a nonwoven material. The laminate film comprises 
25 a first layer of polyetherester copolymer and second and third layers selected 
from a specified group of polymers. The 
film has a MVTR of greater than 750 g/m 2 -24h (ASTM F1249) and a thickness of 
less than 1 mil (25.4 micrometer) preferably 0.6 mil to 0.75 mil (15 -19 
micrometers). 

30 

US 4,938,752 discloses absorbent articles comprising films of copolyether 
esters which have reduced water permeability, a water vapour permeability of 
500 g/m 2 -24h (as measured in a specified described test) and a thickness of 5- 
35 micrometers. There is no disclosure of a supportive substrate. 

35 
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US 4,493.870 discloses a flexible layered waterproof produot 
texble material covered wite a film of a copolyefherester having an °* 
M 10» gW-24h (ASTM E96- 66) having a fhickness of 5 «o 35 m,crometers. 

5 GB 20241 00 discloses a flexible layered water resistant article uprising a 

miooporous hydrophobic outer layer which is moisture vapour permeable but 
ZZZ* and a hydrophilic inner layer of po.yetherpolyure.hane hav,ng a 
MVTR of above 1000 g/m 2 -24h. 

,0 in our patent applicafion entitled "Shape-formed, three 

nroistu e vapour permeable, liquid impermeable articles compnsmg mcsture 
Zu permeable tiquid impenmeable stetotores comprising low viscos^ 
meCplasbc compositions" ffled on the same day as the present appl, abon 
PaTcase CM2131F), shape-formed three dimensional articles are d,sclosed 
a cTprlg teermoplasbc composes for making hydropic con bnuous 
moistota vapour permeable, liquid impermeable structures, e.g. layers 
"ed in said articles, having preferred characteristics - 
£L»y and .iquid impervtousness. The teermoplas,,c comp* £ns 
comprise preferred thermoplastic polymers such as polyureteanes, 
20 po^mer-amides block copolymers, polyeteyiene-acrylic acid copolymers 
20 C ne oxkle and Ks copolymers, poly lacbde and copolymer, po^e. 
Lvester block copolymers, sulfonated polyesters, poly-eteer-este block 
copd Is poly-eteer-ester-amkte block copolymers, pontes pclyac^c 
acwVand derivatives, ionomers. polyeteylene-viny! acetete wtth a v,nyt acetate 
25 content of more than 28 weigh. %. polyvinyl alcohol and Ks copolymers, po lyv,ny 
25 STand .heir copolymers, poly^teyl-oxazcline and 

pyrrolidone and Us copolymers, teermpplasbc cellulose dertvabves, « 
thereof The disclosed prefened thermoplasBc composihons are also read,y 
Xssab e so as .o prLe a moistere vapour permeable liquid impermeable 
30 %£Z be comprised in .he shape-formed art*, by means of known 
£ZT e g by coating a suitable layer having tee desirad th,ckness onto a 
^e, facilitating tee processing of said thermoplastic composer, m tee 
manufacture of said articles, for example avoiding tee need of complex 
Tcessing equipment such as extrusion apparatuses. This ,s achteved by 
35 g tee viscosity of tee thermoplastic polymers by means of tee ,nclus,on ,n 

Z composition o. a suitable plasticiser tea, towers such viscosrty. Th,s allows to 
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utilise with these preferred thermoplastic compositions process conditions for the 
selected forming method which are less demanding in terms of temperature and 
pressure, e.g. those known in the art for the direct coating of low viscosities hot 
melts onto a substrate in order to form a moisture vapour permeable, liquid 
5 impervious structure in form of film or layer. 

It has surprisingly been discovered that by suitably selecting the plasticiser 
or blend of plasticisers in the thermoplastic composition a shape-formed three 
dimensional moisture vapour permeable liquid impervious article can be obtained 
10 comprising a moisture vapour permeable, liquid impermeable structure, e.g. a 
film or layer, which comprises said thermoplastic composition and has an 
enhanced moisture vapour permeability if compared to a corresponding structure 
comprising a thermoplastic composition not comprising the plasticiser or blend of 
plasticisers. Of course the preferred plasticiser or blend of plasticisers can also 
15 adjust the viscosity of the thermoplastic composition to allow the formation of 
said structure, e.g. in form of a film or a layer, from the thermoplastic composition 
by means of a simplified process. 

Summary of the Invention 

The present invention relates to a shape-formed, three dimensional, 
moisture vapour permeable, liquid impermeable article comprising a moisture 
vapour permeable, liquid impermeable structure comprising a thermoplastic 
composition. The thermoplastic composition comprises: 

a thermoplastic polymer or mixture of polymers selected from the group 
consisting of polyurethanes, poly-ether-amides block copolymers, polyethylene- 
acrylic acid copolymers, polyethylene oxide and its copolymers, poly lactide and 
copolymers, polyamides, polyester block copolymers, sulfonated polyesters, 
poly-ether-ester block copolymers, poly-ether-ester-amide block copolymers, 
polyacrylates, polyacrylic acids and derivatives, ionomers, polyethylene-vinyl 
acetate with a vinyl acetate content of more than 28 weight %, polyvinyl alcohol 
and its copolymers, polyvinyl ethers and their copolymers, poly-2-ethyl-oxazoline 
and derivatives, polyvinyl pyrrolidone and its copolymers, thermoplastic cellulose 
derivatives, or mixtures thereof, 
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a suitable compatible hydrophilic plasticiser or blend of hydrophilic plasticisers, 

wherein the thermoplastic composition has a viscosity of from 50 poise to 4000 
poise at a frequency of 1 rad/s at a temperature of 210>C or less and a v,scos£ 
of less than 2000 poise at a frequency of 1000 rad/s at a temperature of 210 C 
or less, 

wherein the hydrophilic plasticisers are selected from the group consisting of 
acids, esters, amides, alcohols, polyalcohols, or mixtures thereof. 

retailed Des cription of the Invention 

According to the present invention, shape-formed, three dimensional 
moisture vapour permeable liqukl impermeable articles are provided which 
comprise moisture vapour permeable, liquid impermeable structures compnsrng 
highly processable thermoplastic compositions, and also having an enhanced 
moisture vapour permeability. 

The highly processable thermoplastic compositions can comprise the 
majority or sole material of the shape-formed three dimensional article of the 
present invention. In the latter case, the structure is entirely made of he 
thermoplastic composition, and in turn the article is entirely constrtuted by the 
structure. Alternatively, the thermoplastic compositions can be ufl.sed .n 
combination with one or more other materials to create a composite strucUire 
comprised in the article, or also the thermoplastic composition can consftute 
entirely a structure, which is then combined with other elements in the art.de of 
the present invention. In many cases, it may be preferred that the shape-formed 
article be comprised substantially or wholly by the thermoplastic com P os.t,on, 
which can provide structure without use of additional matenals. 

Said thermoplastic compositions are useful in the incorporation into the 
articles of the present invention which are shape-formed, three dimens.onal as 
delivered to the consumer. Said articles therefore possess at least one reg.on 
that displays some three dimensional form or shape in contrast to a two 
dimensional or planar form. Such three dimensional form or shape may .nvolve 
simple or complex surface geometries. Examples to illustrate the range .nclude 
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simpler constructions such as two planes joined at a line defining a right (90 
degree) angle or a simple sphere to more complex constructions such as two 
wave form surfaces intersecting in a non-linear fashion. 

5 Said shape formed articles may be shaped in a closed form, such as a 

spherical ball or a cube, or shaped with one or more openings, such as a hand 
covering or glove. 

In response to an introduced force or pressure, the article may display 
10 deformation, that is change or alter its shape. Though not limited to the following 
definitions, such deformation can be thought of as a general expansion or 
contraction of the overall article, in one way measured by a change in enclosed 
volume within the general boundaries of the surfaces of the article or alternatively 
measured by a change in the volume of the circumscribed space as defined by 
15 the outermost surfaces of the article. 

Such introduced forces or pressures include, but are not restricted to, 
externally or internally applied pressure increases or decreases (vacuum); 
mechanical compression forces; and, tensile forces being applied within the 
20 articles walls themselves (i.e. stretching a portion of the article wall). 

Once the applied force or pressure is removed, the post-deformation 
response of the article can range from full shape recovery to an irreversible 
shape change. 

25 

Such articles can be re-used many times or be so constructed that the 
intended article life is but one use before disposal or refurbishment. 

The shape-formed, three dimensional articles of the present invention can 
30 be employed in a variety of usage areas particularly when water vapour 
permeation is needed but liquid barrier protection is still desired. There are other 
usage situations where the articles of the present invention employing the 
thermoplastic composition can provide other barrier functions such as pathogen 
barrier, barrier to undesirable or hazardous chemicals such as those causing a 
35 deleterious effect on human skin, or provide selective barrier for other specific 
elements to be blocked such as specific chemicals, gassesor biological entities. 
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The following paragraphs provide example categories of use where the 
«J£ Ms Jin Ln provide useful advantage. The Hsting of categones 
fs ^nded for illustration purposes and is no, ^-inclusive and therefore ,s no, 
5 limiting. 

As an illus,rative example, one category of shape-fomted, mree 
dimensional articles beneficial ,o humans and other living creatures are bodly 
pro,X hygienic or comfort articles such as, but no, limited to: hand covenngs 

,0 u* "s, flnger cote, mirts, mfltens; foo, or leg coverings as sec s, 
hose pantyhose, shoes, slippers; head covenngs such as hate. caps, 
prephylacfic arttotes such as condoms, semen shields internally placed ,nsrfe me 
Znal cavity; face coverings such as face masks, nose covers, ear covers or 
I bo* support items such as male organ "stoW supporters, brasses; 

,5 formed clothing for use as underwear. protecflve sleeves, or as a part o, or 
IX incorporated into protect pads. 0,her example artictes and app,,ca ,ons 
Tctode bu, are no, linked to: flexible or drapable dotting artudes for humans o r 
other living creatures such as the non-limiting examples of starts, pants, 
unde jarmente, bibs, smocks, a>ate, sca.es, body wraps, stockings, leggmg, 

20 skirts dresses, etc, other flexible or drapable clothing for venous tasks and 
occtpaflons including medical professions, agricultural *>bs ;"""*-»* 
assembly and repair, emergency public services, me mrtflary. athlefic 
endeavours, cleaning positions, etc. 

25 A preferred category of shape-formed, three dimensional articles according 

,o the present invention comprises said hand covering arttcles, and more 
specifically gloves, also inciuding gloves made o, two flat matena, porbons a, 
E, one materia, portion comprising ,he structure of this nvenbon wh,ch are 
joined around a common perimeter typically defining the shape of a hand, and 

30 which later take a folier. higher voiume <hree dimensional shape when a hand ,s 
inserted during later use Jhrough an opening comprised in sa,d penmeter. 

Another example category of use involves packaging such as wfth food 
preducte such as fresh produce and baked goods (bread, rolls, cakes) as non- 
35 limiting examples. 
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A further example category of use involves agriculture and horticulture such 
as, as non-limiting examples, an individual article (container, three dimensional 
"bag") which is placed to partially or totally enclose an individual or specific 
group of plants. 

An even further example category of use involves protective furniture 
coverings such as protective covers for upholstered chairs and sofas, etc. 

Said shape-formed, three dimensional articles of the present invention can 
be formed or shaped by a variety of known thermoplastic forming methods. A 
class of such methods is generally described as "moulding" where the material is 
often shaped via use of male or female moulds or combinations of moulds. 
Depending on the technique, certain processing temperature and pressure (or 
vacuum) conditions may be preferred for production of a given article. Such 
known moulding methods include, but are not limited to: dip moulding, blow 
moulding, injection moulding, compression moulding, thermoforming, vacuum 
thermoforming, extrusion moulding, rotational moulding, slush moulding, etc. 

Afterward, the article and mould(s) are separated. Often there may be an 
intervening process step between contact of the thermoplastic composition and 
separation of the shape formed article and mould. The nature of the intervening 
step or steps will vary depending on moulding technique, environmental 
condition, material format, etc. For example, a dip moulded article may need to 
be processed to remove: (i) solvent from the article if a solvent-based format of 
the raw material form of the thermoplastic composition is chosen; (ii) water from 
the article if a emulsion-based format of the raw material form of the 
thermoplastic composition is chosen; or, (iii) heat if a hot melt format of the raw 
material form of the thermoplastic composition is chosen. Of course this further 
removing process step can be applied to any of the known forming methods 
described herein with reference to the thermoplastic compositions of this 
invention (e.g. moulding, or casting, or coating). 

Other known methods for producing the shape-formed, three dimensional 
articles of the present invention, namely for processing the thermoplastic 
compositions comprised herein, also include: film and sheet casting; blown film 
techniques; an additional tentering process step; an additional calendering step; 
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an additional quenching step; an additional heat treatment step; etc. The nature 
of the specific production conditions or type or order of process steps will vary 
depending on the chosen making technique, environmental condition, material 
format, etc. For example, a process step may need to be included to remove: (i) 
5 solvent; (ii) water; or, (iii) heat as explained above with reference to the dip 
moulding process. 

Regarding casting, the thermoplastic composition may be cast onto a 
moving cylinder, belt, web, release substrate (including release papers and 
10 films), etc. into e.g. a film or sheet. The film or sheet can be later separated from 
the casting surface. 

A film or sheet can be produced with two or more layers where at least one 
of the layers comprises the thermoplastic composition of this invention. This can 
15 be accomplished by a variety of known means, including but limited to: co- 
extrusion, extrusion coating, etc. 

The resulting materials can are then typically post formed into a shaped 
form such as by thermoforming, vacuum thermoforming, and other known 
20 processing methods for shaping or forming thermoplastic films and sheets. 

While it may be at times preferable that the entire shape-formed portion of 
the three dimensional article of the present invention be comprised solely of the 
thermoplastic composition, the article can be a composite with one or more other 
25 materials. The composite, for example, can involve two or more components of 
the specific thermoplastic composition within the present invention or different 
specific thermoplastic compositions of the present invention. 

Alternatively, the composite can involve at least one component of the 
30 thermoplastic composition in combination with one or more other materials. 
Such materials include, but are not limited to: fibres, fibrous batts, non-wovens, 
wovens, papers, metal foils, micro-porous or porous membranes, films such as 
polymeric films, inorganic structures such as compressed gypsum sheets, 
perforated or apertured films and papers, macroscopically expanded films, cloth, 
35 substantially rigid fibre-based materials such as lumber, etc. 
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Said other components may be non-absorbent, absorbent, liquid- 
containing, etc. 

Preferably the composite structures described above have a moisture 
5 vapour transfer rate of at least 100g/m 2 -24h, more preferably at least 
300 g/m 2 -24h, and most preferably at least 500 g/m 2 -24h. 

Said composite can be assembled later after at least two separate 
components of the shape-formed, three dimensional article of the present 

10 invention have been partially or wholly processed, with at least one of said 
components being of the thermoplastic composition. Such components can be 
brought together in a variety of known approaches including but not limited to: 
sealing such as heat sealing, ultrasonic or pressure bonding or welding, RF 
sealing, laser sealing, etc.; crimping; adhering via use of adhesives, glues, 

15 reactive bonding materials, wetting with water or other liquids, etc.; mechanical 
fastening or connection via hook and loop systems, nails, staples, hardware 
fasteners such as hook & grommet or bolt and nut; etc.; use of attractive forces 
including electromagnetic forces (e.g. magnetism) and electrical charge (e.g. 
static electricity). 

20 

Alternatively or in addition, other material(s) can be introduced during the 
thermoplastic composition forming process, e.g. moulding, to allow concurrent 
mating with the other material(s) into a composite article during the shape 
forming step. A second material could be e.g. introduced which comprises 
25 numerous separate individual pieces, for example fibres. As a non-limiting 
example, a portion of the surface of the article can be contacted during the 
moulding process with a fibrous material to create a flocked surface without need 
for conventional adhesives normally used for flocking. An example product 
would be a glove. 

30 

Another useful technique is the process of spray coating. The 
thermoplastic composition of this invention lends itself to a heated spraying 
technique whereas upon heating the viscosity is sufficiently lowered to allow 
spray coating or sputtering. Such thermoplastic composition spray coating can 
35 occur with the aid of a mould, either male or female, to build surfaces or walls of 
the article. Afterward, the article and mould (or mould parts) are separated from 
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each other, lately, the spray coadng method can employ 

raw materia! formate of the polymer composer, such as a solvent based 

approach or an emulsion. 

For a composite article employing the spray coating approach, the other 
materia may pmvlde sufficient three dimensional structure by dse« such that the 
a* as the mould, after which . is sufficiendy co*e d£ 
composite article is complete, avoiding the before-menboned 
L mould. Said combined article component and mould can also compnse a 
fattened glove liner that may lie somewhat fiat during polymer mtroduchon, for 
via spray coating, and fhen later takes a fuller, higher-votume shape 
when a hand is inserted during later use. 

The thickness of the shap^-formed article of this present 
constant or vary within the structure. Though not limited to any spat* .harness 
moot depending upon application there may be preferred ranges. For example, 
«et Ze for a worn persona, hygiene article may desirously range 
Zl Z tek as 400 microns down to less than 0.5 microns and more preferably, 
:: e S,r«ses, Itantially less than 0.5 microns. In contrast, a cons^on 
or ZZ packaging applicadon may, for certain reasons, dictate a preferred range 
from 200 to 2000 microns or even thicker. 

Said article can possess areas where no polymer is present ranging from 
voids"* 1 consider ad micro-porous to larger scale, 
voids A portion or all of the article's surface can be apertured whereas the 
^ c P a°n he a rather simple geometry liKe a « 
aoertures can extend beyond the horizontal plane of the surface As an 
e mp e Z protuberances can have an orif.ce .ocated at Hs terming «± 
r^rther example said protuberances are of a funnel shape, s.m.lar to those 
> Isled i uT 3 929135 The apertures located within the plane and the onf.ces 
' o^at the terminating end of protuberance themselves maybe or no 

circular provided the cross sectional dimension or area of the onf.ce at the 
ZZE of the protuberance is smaller than the cross sectional ^swor 
area of the aperture located within the garment facng surface of he layer, 
area ot xne d P c directional such that they have 

5 Preferably said apertured performed films are uni uueoi 

at least substantially, if not complete one directional fluid transport. 
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Suitable thermoplastic polymers comprised in the thermoplastic composition 
of this invention include polyurethanes, poly-ether-amides block copolymers, 
polyethylene-acrylic acid copolymers, polyethylene oxide and its copolymers, 
5 poly lactide and copolymers, polyamides, polyester block copolymers, sulfonated 
polyesters, poly-ether-ester block copolymers, poly-ether-ester-amide block 
copolymers, polyacrylates, polyacrylic acids and derivatives, ionomers, 
polyethylene-vinyl acetate with a vinyl acetate content of more than 28 weight %, 
polyvinyl alcohol and its copolymers, polyvinyl ethers and their copolymers, poly- 
10 2-ethyl-oxazoline and derivatives, polyvinyl pyrrolidone and its copolymers, 
thermoplastic cellulose derivatives, and mixtures thereof. 

Particularly preferred thermoplastic polymers are thermoplastic 
poly-ether-amide block copolymers (e.g. Pebax™), thermoplastic 
15 poly-ether-ester-amide block copolymers, thermoplastic polyester block 
copolymers (e.g. Hytrel™), thermoplastic polyurethanes (e.g. Estane™), or 
mixtures thereof. 

Such thermoplastic polymers or mixture of polymers can be typically highly 
viscous in the melted state at the process conditions that are typical of the known 
processes of film or layer formation, e.g. an extrusion process involving a high 
power screw extruder. For example they may have a viscosity higher than 5000 
poise at a temperature of 20°C above the DSC (Differential Scanning 
Calorimetry) melting point, which is the temperature identified as that 
corresponding to the DSC peak, or corresponding to the highest DSC peak in 
case of a mixture of polymers showing more than one peak, and at a frequency 
of 1 rad/sec. 

The viscosity of the thermoplastic compositions comprised in the 
30 shape-formed, three dimensional articles of the present invention and comprising 
the preferred thermoplastic polymers or mixture of polymers can be preferably 
adjusted by including in the thermoplastic composition a suitable plasticiser, or 
blend of plasticisers, that is compatible with the thermoplastic polymers and that 
lowers the viscosity of the thermoplastic polymer or mixture of polymers in the 
35 melted state. 
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ThP thermoplastic compositions of this invention comprising the preferred 
^TSC or b.L of hydrophilic piasters have the foilowng 

complex viscosities (n* ) : 

50 poise < n- < 4000 poise, preferably 100 poise < < 2000 poise, more 
o tera hiv 100 ooise < n* < 1000 poise, at a frequency of 1 rad/s at a 
preferably 100 po.se < n pre ferably t,* < 1000 po.se, 

T - 2 ZVl TX at aZC of ^000 ^ a, a process 

Tmermop, sic polymeric compost. Preferab.y the temperate J s 200 C 
* ,ess and more preferably W°C or less and most preferably from 200 C fo 



50°C. 



The thermoplastic compositions having the comp.ex viscosity describee I are 
The tnermop ^ yapour permeablei 

coated onto a substrate using typical coating condrtions and apparatuses known 
^Tart for the coating of low viscosfty hot melt compositions ,n a layer having a 

set— i» i— — 

25 the thermoplastic compositions compnsed herein. 

Thermoplastic compositions having such viscosities can also provide very 
thin films or layers. 

It has been surprisingly found that by selecting the hydrophilic plasticiser or 
30 «JX£» plastiL. »o be comprised .the 

from the group consisting of acids, esters, am,des, alcohols. P**°»* 0 
^res there:,, the advantage of an enhanced 

35 -l^red I!"!' responding structure formed 
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from a thermoplastic composition comprising the same thermoplastic polymer, 
but without the plasticiser. 

The preferred hydrophilic plasticiser or blend of hydrophilic plasticisers can 
5 also adjust the viscosity of the thermoplastic composition to the preferred values 
in order to facilitate the processing of the thermoplastic composition by means of 
one of the above described methods, for example making it processable by 
coating said thermoplastic composition onto a substrate in a layer or film having 
a desired thickness, in order to form the moisture vapour permeable liquid 
10 impermeable structure comprised in the shape-formed three dimensional 
moisture vapour permeable liquid impermeable article of the present invention. 

Preferred hydrophilic plasticisers according to the present invention are 
esters of citric acid, tartaric acid, maleic acid, sorbic acid, fumaric acid, lactic 
15 acid, glyceric acid, malic acid; glycerol and its esters; sorbitol; glycolates; and 
mixtures thereof. 

Preferably the thermoplastic composition comprised in the shape-formed 
three dimensional moisture vapour permeable liquid impermeable articles of the 
20 present invention comprises from 10% to 80%, more preferably from 25% to 70% 
by weight of the thermoplastic composition, of the thermoplastic polymer or 
mixture of polymers, and from 20% to 90%, preferably from 30% to 75% by 
weight of the thermoplastic composition, of the suitable hydrophilic plasticiser or 
blend of hydrophilic plasticisers. 

25 

The thermoplastic compositions comprised in the shape-formed three 
dimensional moisture vapour permeable liquid impermeable articles of the 
present invention may in addition comprise additional optional components to 
further improve the processibility of the compositions and also the mechanical 
30 characteristics as well as other characteristics as tackiness, resistance to ageing 
by light and oxygen, visual appearance etc., of the structures, e.g. films or layers, 
formed from such thermoplastic compositions. 

Such optional components include tackifying resins or blends of tackifying 
35 resins having a softening point of 125°C or less. Preferred resins, which may be 
present by up to 50% by weight of the thermoplastic composition, may be 
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selected from rosins and rosin esters, hydrocarbon resins, aliphatic resins, 
terpene and terpene-phenolic resins, aromatic resins, synthetic C s resins, 
mixtures of synthetic C 5 -C 9 resins, and mixtures thereof. Other optional 
components of said thermoplastic compositions include anti-oxidants, anti- 
5 ultraviolets, pigments and mixtures thereof, which may be present within the 
composition at a level of up to 10% by weight of the composition. 

A thermoplastic composition comprised in the moisture vapour permeable 
liquid impermeable structures, in turn comprised in the shape-formed three 

10 dimensional moisture vapour permeable liquid impermeable articles according to 
the present invention can 'be manufactured with a process that will typically 
comprise the steps of providing the thermoplastic polymer or mixture of polymers 
and the suitable plasticiser or blend of plasticisers, heating the components and 
compounding them, e.g. with a known suitable mixer to form the thermoplastic 

15 composition in the molten state having the desired complex viscosity r\*. 

According to the present invention a moisture vapour permeable, liquid 

impervious structure, e.g. in the form of a layer, can be formed from the 

thermoplastic composition described above for example by coating said 
20 thermoplastic composition onto a substrate. 

The moisture vapour permeable liquid impermeable structures, e.g. in form 
of films or layers, comprising said thermoplastic compositions preferably have a 
moisture vapour transport rate of at least 100g/m 2 -24h, preferably at least 
25 300 g/m 2 -24h, most preferably at least 500 g/m 2 -24h. 

A process for making a moisture vapour permeable liquid impermeable 
structure, e.g. in form of a layer or film, from a thermoplastic composition which is 
intended to be comprised in a shape-formed three dimensional moisture vapour 

30 permeable liquid impermeable article according to the present invention can for 
example comprise the steps of providing said composition, heating it to make it 
flowable, and coating said composition in the molten state onto a substrate in a 
layer having the desired thickness. The structure can be included or formed into 
a shape-formed three dimensional moisture vapour permeable liquid 

35 impermeable article according to the present invention, e.g. hand covering 
articles such as finger cots, mitts, mittens, gloves, or other articles as described 
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above, by means of one of the method known in the art. While said substrate can 
be simply a formation substrate, onto which the thermoplastic composition is 
coated in order to form a film or layer of the desired thickness which is 
subsequently separated from said substrate and used as such, in an 
5 embodiment of the present invention a moisture vapour permeable, water 
impervious composite structure can also be formed which comprises the 
thermoplastic composition and a substrate onto which said thermoplastic 
composition is coated, wherein the substrate is also preferably moisture vapour 
permeable. 

10 

Such embodiment of the present invention provides a moisture vapour 
permeable, liquid impervious composite structure, comprised in a shape-formed 
three dimensional moisture vapour permeable liquid impermeable article, wherein 
the contribution of the layer formed from the thermoplastic composition of the 
15 present invention to the performance of the composite material resides only in 
the provision of a liquid barrier and hence could be advantageously provided as 
thinly as possible. The remaining performance physical criterion being preferably 
provided by the provided substrate, that therefore preferably acts also as a 
support layer. 

20 

The substrate, or support layer may be any useful layer which is preferably 
also moisture vapour permeable, preferably having a moisture vapour 
permeability of at least 100 g/m 2 -24h, more preferably at least 300 g/m 2 -24h, and 
most preferably at least 500 g/m 2 -24h. 

25 

Suitable substrates for use herein as support layers include two 
dimensional, planar micro and macro-porous films; macroscopically expanded 
films; formed apertured films; nonwoven and woven layers. According to the 
present invention the apertures in said layer may be of any configuration, but are 
30 preferably spherical or oblong and may also be of varying dimensions. The 
apertures preferably are evenly distributed across the entire surface of the layer, 
however layers having only certain regions of the surface having apertures are 
also envisioned. 

35 Suitable two dimensional porous planar layers of the backsheet may be 

made of any material known in the art, but are preferably manufactured from 
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common* available pdymeric materia., Suitable matenats are for exa-nple 
GoTete*™ or Sympatex™ type materials well known m the art for mar 
a P X«on in soiled breathable doming. Other suitable matenals r**> 
Smc* of Minnesota 

haZ 'Ch of less than 1 mm, preferably less .ban 0.5 mm where* the 
azures have an average uniform diameter along their length , and d no 
omtrude out of the plane of the layer. The apertured matenals for use as a 
b^heet in the present invention may be produced using any of the methods 
^n n t e art such as described in EPO 293 482 and the references then, n 
TIL the dimensions o, the apertures produced by 
increased by applying a force across the plane of the backaheet layer (ue. 
stretching the layer). 

' suitable apertured formed films include films which have discrete apertures 

which Lend b'eyond the horizon., plane of the ^g^Z 
,ayer towards the core thereby forming protuberances. The protuberances have 
an' orifice located at its terminating end. Preferably sakl P»«~ « 3 

0 fimnel shape, similar to those described in the already menboned US 3,929,135. 

Suitable macnoscopically expanded films for use herein include films as 
described in for example in US 4,637,819 and US 4,591 .523. 

, 5 Purred support layers for use herein include woven and I nonwoven 

layers, most preferably hydrophobic fibrous layers such as hyd,ophob,c 
nonwoven. 

The composite moisture vapour permeable structures of this 
,„ ,„e present invention are particuiariy advantageous as they aliow me p~*«y 
of pmviding a composite wherein the thermoplastic compost may be coated 
on^e support substrate as a layer with me desired thickness. Typical coahng 
"ndftions and apparatuses known in the art for the ^ 
viscosities hot melts can be readily utilised in order to prov,de the thermoplasbc 
35 composition at the desired thickness. 
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A possible method for forming a composite laminate by coating the 
thermoplastic composition onto a substrate acting as a support layer is described 
in PCT application WO 96/25902. 

5 At least at the coating temperature, the thermoplastic composition in form of 

a layer preferably exhibits adhesive properties on the supportive substrate in 
order to form the moisture vapour permeable composite structure such that no 
additional adhesive is required to achieve a permanent attachment between the 
thermoplastic composition and the substrate. In some applications it may be also 
10 desirable that the thermoplastic composition remains tacky at any temperature 
i.e. it is formulated so to have the typical characteristics of a pressure sensitive 
adhesive. 

The shape-formed three dimensional moisture vapour permeable liquid 
15 impermeable articles of the present invention comprising the moisture vapour 
permeable liquid impermeable structures in turn comprising the low viscosity 
thermoplastic compositions described above find utility in a number of 
applications wherein liquid imperviousness and moisture vapour permeability are 
desirable. In particular the present invention can be effectively utilised within 
20 shape-formed three dimensional moisture vapour permeable liquid impermeable 
articles such as e.g. hand covering articles comprising finger cots, mitts, mittens 
and preferably gloves, and also other articles as described above. Preferably the 
moisture vapour permeable, liquid impervious structures, e.g. layers or 
composites, formed from the thermoplastic compositions described so far and 
25 comprised in the shape-formed three dimensional moisture vapour permeable 
liquid impermeable articles of the present invention have a moisture vapour 
transfer rate of at least 100 g/m 2 -24h, more preferably at least 300 g/m 2 -24h, and 
most preferably at least 500 g/m 2 -24h. 

30 The preferred hydrophilic plasticisers of this invention can also be added to 

thermoplastic polymers which are not intrinsically moisture vapour permeable, 
such as polyolefins, e.g. polyethylene or polypropylene, or styrenic block 
copolymers, which are all substantially both moisture vapour and liquid 
impervious, in order to provide the final thermoplastic composition with moisture 

35 vapour permeability. 
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According to the present invention the complex viscosity v is measured 
^^Lr RDA-II available from Rheometrics Co *g* 
permeability is measured as Water Vapour Transmiss.on Rate (WVTR) at 23 C 
according to the ASTM E-96 "Upright Cup" method. 
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CLAIMS 



A shape-formed, three dimensional, moisture vapour permeable, liquid 
impermeable article comprising a moisture vapour permeable, liquid 
impermeable structure, said structure comprising a thermoplastic 
composition, said composition comprising: 

a thermoplastic polymer or mixture of polymers selected from the group 
consisting of polyurethanes, poly-ether-amides block copolymers, 
polyethylene-acrylic acid copolymers, polyethylene oxide and its 
copolymers, poly lactide and copolymers, polyamides, polyester block 
copolymers, sulfonated polyesters, poly-ether-ester block copolymers, 
poly-ether-ester-amide block copolymers, polyacrylates, polyacrylic acids 
and derivatives, ionomers, polyethylene-vinyl acetate with a vinyl acetate 
content of more than 28 weight % f polyvinyl alcohol and its copolymers, 
polyvinyl ethers and their copolymers, poly-2-ethyl-oxazoline and 
derivatives, polyvinyl pyrrolidone and its copolymers, thermoplastic 
cellulose derivatives, and mixtures thereof, 

a suitable compatible hydrophilic plasticiser or blend of hydrophilic 
plasticisers, 

said thermoplastic composition having a viscosity of from 50 poise to 4000 
poise at a frequency of 1rad/s at a temperature of 210°C or less and a 
viscosity of less than 2000 poise at a frequency of 1000rad/s at a 
temperature of 210°C or less, 

wherein said compatible hydrophilic plasticisers are selected from the group 
consisting of acids, esters, amides, alcohols, polyalcohols, or mixtures 
thereof. 
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A shape-formed, three dimensional, moisture vapour permeable, liquid 
impermeable article according to claim 1, wherein said article compnses 
Picture, and wherein said structure is made of saw thermoplas 
compositon, said structure having a water vapour tran™ rate 
(WVTR) of at least 300g/m*-24h with a thickness of sa,d structure of at 
least 0.5 urn. 

A shape-formed, three dimensional, moisture vapour permeable, liquid 
' impermeable article according to claim 2, wherein said article ,s made of 
said structure. 

A shape-formed, three dimensional, moisture vapour permeable liquid 
' impermeable article according to any preceding claim, where.n sa,d article 
is a hand covering article. 

i A shape-formed, three dimensional, moisture vapour permeable, liquid 
' impermeable article according to claim 4, wherein said article is a glove. 

S A process for making a shape-formed, three dimensional, moisture vapour 
pleable. liquid impermeable article according to claim 1 , compnsmg the 
steps of: 

• providing said thermoplastic composition, 

. forming said thermoplastic composition into said structure by means of a 
moulding, or casting, or coating method, 

• forming said structure into said article. 

7 A process according to claim 6, wherein said thermoplastic composition is 
" provided in a solvent-based format, or in a hot-melt format, or m an 
emulsion-based format. 

8. A process according to claim 6 or 7, wherein said process comprises the 
further step of: 
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• concurrently mating a second material with said thermoplastic 
composition when forming said thermoplastic composition into said 
structure, wherein said structure is a composite structure. 

5 9. A process according to claim 8, wherein said second material comprises 
numerous separate individual pieces. 

10. A process according to claim 9, wherein said second material comprises 
flocking fibres in order to provide said composite structure with a flocking 
10 surface. 
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